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Auchenorrhyncha as pests on grapevine 

A. Alma 


Abstract 

The Auchenorrhyncha of economic 
interest in the main grapevine-growing 
areas of Europe are here considered. For 
each species, data are given concerning 
their distribution, biology, ethology, host- 
plants, and direct or indirect damage of 
economic importance. A particular atten¬ 
tion was addressed to the vectors of phyto¬ 
plasmas: Hycdesthes obsoletus (SlGNORET 
1865), the vector of the phytoplasma 
agent of diseases, known as „Vergilbungs- 
krankheit" in Germany and „Bois noir“ in 
France, and Scaphoideus titanus Ball 
1932, the vector of the phytoplasma agent 
of the disease, known as „Flavescence 
doree“ in France, Italy, and Spain. 
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1. Introduction 

The number of Auchenonhyncha, com¬ 
mon Iv known with the name of l eath uppers, 
plamhoppefs. treehoppers, tmghoppers, ere., 
that may be collected in the main grapevine- 
growing areas of Europe, are several tens of 
species, A lot of species that are caught by 
means of entomological sweepers and/or of 


ecosystem, had the chance to ascertain* 
through field surveys and experimental tt^rs in 
the laboratory, that some species, during their 
feeding activity, may cause both direct Uee- 
ding in phloem vessels) and indirect damage 
(producing huneydeu and wax, transmimnc 
phvtopathogemc agents and in particular 
phymplasmash that is in several cases also of 
economic importance in viticulture. 



1: yellow chromotactic sticky traps in rhe 

Adult of Empoasca vrtfs (Gormi). , ,. , L , . 

vineyard, usually live on other herbaceous 

plants, shrubs, and trees in the same agro-eco¬ 
system, and they dwell on grapevine more or 
less occasionally, Therefore, the Auchenorr- 
hynchu collected on grapevine may he divi¬ 
ded into obligatory species, that accomplish 
their biologic cycle exclusively on grapevine; 
facultative species, that cany* out their life 
history on other hostplants, but may develop 
also un grapevine; and occasional species, 
that dwell on grapevine only during some life 
stages, generally as adults. 

Several authors, who had been dealing 
with Auchennrrhyncba of the vineyard agro- 


2. Direct damage 

Among the facultative Tvphlocvhinae 
rhar feed on grapevine phloem, the most 
ruiXious pest> a re rhe cn t Jphilic species Em/s j- 
asca urns (Goethe 1^75) in northern Italy and 
central Europe, anti the thermophilic species 
]acohia$ca lybiax (Rergevis JkZ.ANON 1922) in 
southern Europe* 

Empoasca vitis 

It is a hokrtic species spread also in the 
Oriental region. 

The adult has a body length of 2.9-3.5 mm 
in the male and 3.0-37 mm m the female 
The body is basically of a pale green colour. 
Head and pronorum often have white spots. 
The forewings are green (fig. 1). 

The 1 st instar nymph is 07-0.9 min long. 
The body is slender, of a pearl whitish colour, 
with green colour shades. The protruding eyes 
are brick red. Hie antennae are seriform and 
as long as the body, directed laterally, and 
colt airless. 

Tlie 5th instar nymph is 2.3~3,0 mm long. 
The body is generally green, in some individu¬ 
als of a pinky colour. The eyes are big, protru¬ 
ding, of a brick red colour. Tire antennae are 
setiform, as long as about a half of the body, 
directed laterally, and colourless. 

Biology and pest status 

E. litis accomplishes from 2 ro 4 genera¬ 
tions a year according to the latitude. Tins 
species overwinters in the adult stage mainly 
on conifers of the genera Abies, Jrmijvrm, 
Piem, Firms, and Toms; in the biotopes in 
which conifers are lacking, it lives oft evergre¬ 
en plants, such as Bums, Ligustntm, Lori re era, 
and Airbus. Hie retmmigration onto grapevine 
occurs in a period between rhe last ten days of 
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April and the first ten days tit May, The fema¬ 
les by an average of 15-20 eggs, inserting 
them in the leaf stalk and veins of the lower 
page, *0-40 days after oviposit ion, the first 
adults of the new generation emerge. The 
migrations towards winter host plants begin m 
September and proceed gradually until the 
beginning of November, with considerable 
variations according to the latitude. 

The alterations, caused by piercings of 
young and adult stages on leaf veins for fee¬ 
ding purposes, are very heterogeneous and 
change with the infested culnvm The most 
common symptoms on the leaves are: vein 
browning, downward rolling, yellowing in 
white grape cvs and reddening in red grape 
cvs, w ithering, centripetal intervem necrosis, 
and leaf fall in the worn cases (fig, 2). 

£. mis has been reported as a pest in 
several grapevine-growing areas of northern 
Italy, Franee, Swit:crland, and Germany. 

Jacobiasca lybka 

This is a Mediterranean species spread also 
in the Ethiopian and Oriental regions. 

The adult has a body length of 2.5-3.0 mm 
m the male and 3.0-3.2 mm in the female. 
The H*dy is basically of a green colour Head 
and pronoturn have more or less obvious 
white splits. The forewings are green with 
yellowish shades (fig, 3). 

The 1 st instar nymph is 0.7-0 8 mm long. 
The body is slender, of a creamy colour, with 
yellow-green colour shades. The protruding 
eyes are brick red. The antennae arc sen form, 
directed laterally, and colourless. 

The 5 T ^ instar nymph is 2.1-2 J mm long. 
The body is generally green. The eyes are big, 
protruding, ot a creamy or brick red colour. 
The antennae are set iform, as long as about a 
half of the body, directed laterally, and colour¬ 
less. 

Biology and pest status 

J M?icn carries out from 3 to 5 generations 
a year according to the latitude. This species 
overwinters in the adult stage on herbaceous 
plants and shrubs of several families, such as 
Anacardiaceae, Labiatae, Leguminosae, and 
Malvaceae. After winter the adults return to 


grapevine m the months of April and May* 

The females lay an average of 50 eggs in the 
leaf stalk and in the main veins- This species 
colonizes the lower page of the leaves, leaf 
stalks and young growing shoots* In the 
months ot October and November the adults 
destined to overwinter move into the winter 
hustplants infesting the neighbouring areas of 

Common symptoms on the leaves can 

tIk v meyards, sed by E m p 03sca vft/j (Goethe). 


Fig. 3: 

Adult of Jacobiasca tybica 
(Bergevih & Zanon). 
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The alteration* caused by the feeding acti¬ 
vity are very similar to those of E ittis* The 
attack proceeds on grapevine in a proximo* 
distal way and carries on until autumn, or at 
least until there are feasible leaves on the 
plant. In the case of heavy infestations the leaf 
marginal necrosis may involve at the same 
Pj ^ time the whole foliage, that goes through the 

Alterations caused by Jacobiasca of the leaf blades, but not of the stalks 

Iybka (Bergevin & Zanon). (tig. 4)* 



^*9' ). Iybka has been considered a pest 

Adults of Metcalfe pruinosa (Say), . , ,. * 

or vineyards in the Mediterranean basin, i.e. 

in Portugal, Spain, ansi in the two Italian 
islands* Sardinia and Sicily- 


3, Indirect damage 

3.1 indirect damage by honeydew 
and wax 

On grapevine, the indirect kind of dama¬ 
ge, i.e* the abundant production of honeydew 
and w ax, is caused hy theNearctk Hand Met- 
catfa pnonosa (Say 1830 ). 

Metccil/a pruinosa 

This is a species of Northamerican origin 
and was reported in the Palaearcnc region for 
the first time in Italy at the end of the TDs. 
Presently, M pnunosa lives* besides on all rlu* 
Italian peninsula and in the two larger islands, 
in southern France and in Corsica, in Sw itzer¬ 
land, Slovenia, and Croatia. 

The male and female are 7.0-8.0 mm long. 
The body is grey or hazel nut-grey. The head 
and pronoturn are of the same colour Also the 
powdery wax, spread more or less uniformly on 
the integument, gives its contribution to the 
general colour of the insect. The eyes are 
ye 11< >w- (>ra nge. The It >re w i ngs a re r rapes*rid: 1 1 1 
of a grey-brown colour (tig. 5). 

The 1 st instar nymph is TO mm long. The 
body is flattened, of a whitish colour, with 
light green shades. The abdomen is truncate, 
with the wax producing areas holding tufts of 
candid wax. The antennae are short, compo¬ 
sed of three segments, colourless. 

The 5 r ^ instar nymph is 3 3 - 3.5 mm long. 
The body and antennae have a similar colour 
like in the I st instar nymph. 

Biology and pest status 

M. pruinosa accomplishes one generation 
a year. This species ovenvinters in the egg sta¬ 
ge laid on the trunk and branches, starting 
from the soil level until the higher parts of the 
foliage of several plants, both wild and/or cul¬ 
tivated, provided that the bark is properly rug¬ 
ged. Every female may lay up to 90 eggs in a 
period of 10-15 days. The egg hatching is gra¬ 
duated and takes place in a period between 
the beginning of May and the end of June. 
Nymphs and adults colonize gregariously 
several plants, belonging to over 50 botanical 
families, both ornamental and of agricultural 
interest, among which fruit trees and grapevi¬ 
ne. The adults live until the end of October ot 
rhe beginning of November 


544 















© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


On grapevine the worst problems are cau¬ 
sed by colonies of nymphs and adults pnxiu- 
dug a high quantity of honeydew that dinks 
the foliage. Honeydew, when not collected as 
a hxxi source by the great number of glycipha* 
gous insects* and in particular by honeybees* 
falls on leaves and grapes* becomes the deve¬ 
lopmental substrate of epiphytic fungi* known 
as sooty moulds because of the obvious 
blackening of their colonies- (fig; 6). Even if 
less interesting, there is also an aesthetical 
damage caused by wax residues on different 
pans of grapevines* in particular on grape bun- 
ches in table grape cvs. 

Presently, the research carried out has nor 
yet proved eicperimentally the real role played 
by M. pruinoffl in the transmission of phycopa- 
thogemc agents in particular of phytoplasmas; 
even if some individuals of this species resul¬ 
ted to he positive to these unicellular proea- 
notes ar molecular diagnoses (Polymerase 
chain react ion* PCR). 

M. fmtmosu is reported as a worrying pest 
for grapevine in northern and central Italy. In 
the last years the infestations of this species 
decreased considerably because of the action 
of the DryimJ hymenopteran Neodrymm 
Ey/jMoryfttje (ASHMEAD), a parasiroid of the 
young instars* that was introduced into Italy 
from USA during a biologic control 
programme. 

3.2 Indirect damage by transmit¬ 
ting phytoplasmas 

Other Auchenorrhyncha known to cause 
serious indirect damage to grapevine are 
phytoplasma vectors. 

Under the name phytoplasmas we include 
unicellular* pleomorphic organisms* without a 
rigid wall* bur surrounded by a membrane. 
These organisms are associated to a great 
number of diseases of wild and cultivated 
plants called with the general name of yellows. 
In the plants, the phytoplasmas develop 
exclusively in phloem cells and tend to colo¬ 
nize all organs, including roots. In the field* 
these pathogens are transmitted, in a persi- 
sent propagative way, by insects belonging to 
the Rhynchota Homoptera (families Cixiidae, 
C X reop iJae, C tcadel lidae, a nd Psy 11 idae). 

The transmission process is characterized 
by three moments or „phases\ that are separa¬ 


ted bur closely interdependent: acquisition, 
latency, and inoculation. 

Acquisition . 1? is the starting phase during 
which the leafhoppers feed on infected plants, 
not necessarily grapevine, assuming the 
phytophsma. Generally the acquisition hap¬ 
pens in the young irntars (nymphs of 3^-5^ 
mstar) and takes from some hours to some 
days of time. 



Latency . It is a variable period < 14-28 Fig. 6: 

days) necessary for the leafhoppers that acqui- Grapevine leaf with honeydew produ- 

ced by Metcalf a prumosa (Sav). 

red the phytoplasmas to become, horn infec¬ 
ted, infective. During this phase, m the insect 
rhe phytoplasmas* from the midgut by the 
haerno lymphatic w ay* reach the cells of sever¬ 
al organs* among which rhe salivary glands, 
w here they multiply. 

Inoculation . It is the ending phase of 
transmission, in which, by introducing saliva 
during the feeding process* the leafhopper 
adults are able to infect healthy plants on 
w hich they feed. The inoculation times are of 
st)me hours and rhe transmission probability 
increases considerably when the inoculation 
period is prolonged. 

The Auchenorrhyncha species that have 
been ascertained experimentally to be grape¬ 
vine phytoplasma vectors are the Cixiid Hva- 
tsdies ofoolefus (SlGNORET 1865) and the 
Cicadellid Scopfioideus rimnus Ball 1932, 
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Hvulesthcs obsuletus 



Fig. 7; 

Male and female of Hyalesthes obso¬ 
lete* (Signqret). 


Fig. 8: 

Grapevine affected by the phytoplas¬ 
ma disease transmitted by Hyalesthes 
obsoletus (SiGMORtr). 


large, shiny black with three 
carinae* The fore wings are hiti. lar¬ 
ge, hyaline, with infumate veins. 
The female has an ovipositor prot¬ 
ruding beyond the abdomen and 
covered by a waxy mass (fig. 7). 

The Ur irotar nymph is 0,50* 
0.55 mm long. The body is stocky, 
uniformly white. Tfie eyes are whi¬ 
te, the antennae are short. The end 
of the abdomen is crowned by rays 
of white wax a little shorter than 
the body. 

The 5th instar nymph i* T2C* 
5.40 mm long. The hdv is stocky, 
uniform I v creamy-white. The eyes 
are red. The antennae are fill form 
and colourless. The end of the 
abdomen is crowned by rays of whi¬ 
te wax that are as long as the half of 
the body. 


it is a Turamc-Euromediterranean species. 
The adults have a body length of 5.8-4.0 
mm in the male and 5.0-5.1 mm in the fema¬ 
le, The body is ot a grey-black colour* The 
head has the vertex shiny black. The eggs are 
red. The antennae are filiform, the first article 
short, the second one big and globular. The 
pronorum is large and short, the mesonotum is 


Biology and pest status 

H, obsoferus carries out one generation a 
year. This cixnd overwinters as a nymph, 
generally in the 5rd instar, on roots of wild 
herbaceous plants, such as nettles (LVfica Jioi- 
at) and bindweed (Convolvulus orver\sis) t at a 
depth of about 10-15 cm. The nymphs live 
exclusively in the soil on the roots of their 
hosrpkmrs. The first adults emerge at the 
beginning of July and remain active until the 
end of August or the beginning of September 
In summer one can see the adults of H obsofe- 
tus on grapevine where they feed on leaves 
and twig apexes. This species may he found 
more easily in the grapevine areas where their 
hostpiants are more diffused, especially nettles 
and convolvulus, that are indispensable for 
the oviposit ion and the development of the 
nymphs. 

H. obsolete is the vector of the phyroplas- 
ma, agent of grapevine diseases known as 
„ Vergi 1 hungskrankheit" in CJermany and w Bois 
noir“ m France, The role of this species in the 
transmission of the phytopl&sma is still to be 


>46 













© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


proved, the latter is of the same generic group 
of the agent of the disease spread in Italy and 
known with the name of t ,legno nero*\ The 
grapevines affected tn spring show an 
anomalous leaf colouring, th.tr become yellow 
tn white grapes and Jeep red in red grapes. 
The colour change me nts sometimes are nor 
extended to the whole leaf blade, hut are limi¬ 
ted to the secondary veins. Subsequently the 
leaves roll down assuming a triangular shape, 
they thicken, necrotize, and may get detached 
from the stalk, that remains on the shoot 
(fig. 8h The shoots show a shortening of inter- 
nodes and Jo not ligmtv, assuming a flexuous 
shape directed downwards. Tins infection may 
also become particularly serious with the 
withering and drying of the whole fruit shoot. 
After some years the plants of some evs may 
even die. 

Scuphutdeus titanus 

This species is origin ary of North Ameri¬ 
ca, In the Neareric distribution area, this leaf- 
hopper is spread in a wide belt comprised bet¬ 
ween the 50th and the 50rh parallels. Precise¬ 
ly, it lives m five regions of southern Canada 
and in thirtyeight states of the USA, from 
Montana to California. In Europe this species 
was found for the first rime in southern Fran¬ 
ce in I960 and was recorded with the name 
S. Ifttoralis Ball 'Fins name remained valid 
until the revision of the genus Scoj^ideus in 
which eight species, among which S, Imomlts, 
were put in synonymy with S titan 14 s. Since 
then all the European populations of this leaf- 
hopper, that in the meantime was found also 
in Italy in 1964 and in Switzerland in 1968, 
rook the new name of S. ntanus. Presently, in 
Europe, at 40 years since its iirsr record, S. mu- 
mo has been found m seven states along the 
45th parallel. Starting from the intneduction 
point in southern France, this species spread 
almost exclusively towards eastern Europe, 
reaching in the mid 4 80sCroatia and Slovenia 
Its expansion westwards was much slower and 
only in the mid "90s it was reported in 
vineyards of northern Spain and in 2000 tn 
those of the North of Portugal, 

The adult has a body length of 4,8-5.2 mm 
in the male and 5.5-6.0 mm in the female. 
The head has the vertex very prominent, with 
some black transversal lines anteriorly, bet¬ 


ween the eyes, and an irregularly bordered 
brown-reddish spot Jorsally From’turn and 
mesonotum have two and one transversal stri¬ 
pes respectively, of a brown-reddish colour. 
The forewings are ochre-brownish, w ith whi¬ 
tish areas and black spots, the veins are brown 

(fig- 9), 

The P T tnstar nymph is 1.5-1*8 mm long. 
Tlie head has a prominent vertex. The anten¬ 



nae are relatively long, filiform. The body is Fig. 9: 

whitish. The last abdominal segment has one A dult of Scap/to/cteus titanus Bali. 
black rhomboidal on each side. 

The 5 r ^ instar nymph is 43-5.2 mm long. 

The head has a prominent vertex, sometimes 
w ith some ochreous dots w ith an irregular bor¬ 
der, Tlie antennae are long and filiform. 

The body has a yellowish colour, the 
wmg pads are ochreous, the thorax and 
part of the abdomen have dorsal ochre- 
blackish spots with irregular, more or 
less large borders. The last abdominal 
segment is like in the P T instar nymph. 

Biology and pest status 

S. ttttmus is monophagous on grape¬ 
vine. It accomplishes one generation a 
year and overwinters in the egg stage 
laid in the bark of two-year old shoots. 

The egg hatching begins in the second 
huff of May and continues until over the 
first ren days of July, The nymphs live 
mainly on the lower page of basal leaves 
of shixits near to the canes in which the 
eggs were inserted. The adults, that 
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emerge around the middle of July, remain 
active on grapevine until end September¬ 
beginning of October. 

In Europe, among the several diseases of 
phytoplasmic origin detected in grapevine, 
known with the generic name of yellows, the 
only one with an epidemic character and of 
considerable economic importance is „Golden 
Flavescence“ transmitted by S. titanus. This 
disease, probably present in all the distribu¬ 
tion area of its specific vector, has been pre¬ 
sently diagnosed only in the vineyards of nor¬ 
thern Spain, of southern France and northern 
Italy. The symptoms induced by the phyto¬ 
plasma transmitted by S. titanus on grapevine 
are undistinguishable from those induced by 
H. obsoletus and described above (fig. 10). 
Therefore the certain identification of the 
diseases with a phytoplasmic etiology in gra¬ 
pevine may be made only through molecular 
diagnosis of the DNA of the phytoplasmas 
present in the phloem vessels of symptomatic 
plants. 

4. Conclusion 

The above list of Auchenorrhyncha con¬ 
sidered grapevine pests in different countries 
has not the pretention to be completely 
exhaustive. The number of species and their 
dangerousness may change in different 
vineyard agro-ecosystems according to envi¬ 
ronmental modifications, hostplants, cultiva¬ 
tion techniques, and the different control 
strategies employed. The latter often have a 
negative impact on natural enemies, that con¬ 
tribute to maintain the Auchenorrhyncha 
populations in a balance under dangerousness 
thresholds. This complex biocoenotic pattern 
may be further modified after the incidental 
introduction of exotic Auchenorrhyncha. 
Particularly dangerous for European viticul¬ 
ture would be the introduction of nearctic 
cicadellids vectors of the xylem-bome bacteri¬ 
um Xylella fastidiosa WELLS et al., that in USA 
causes the serious disease of economic impor¬ 
tance called „Pierce’s disease". 

5. Zusammenfassung 

Fiinf Zikadenarten, die in den Weinbauge- 
bieten Europas als wichtige Schadlinge auftre- 
ten, werden hier diskutiert. Fur jede Art 


(Hyalesthes obsoletus (SlGNORET), M etcalfa 
pruinosa Say, Empoasca vitis GOETHE, Jacobias - 
ca lybica BERGEVIN und Scaphoufeus titanus 
Ball) werden Verbreitung, Biologie, Etholo- 
gie, Nahrpflanzenspektrum, Schadenstyp und 
wirtschaftliche Bedeutung genannt. Besonde- 
re Aufmerksamkeit wird Hyalesthes obsoletus 
als Ubertrager der Vergilbungskrankeit und 
Scaphoideus titanus als Ubertrager von „Flaves- 
cence doree“ gewidmet. 
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